HOUSATONIC RIVER FLOOD GONTROL

NAUGATUCK RIVER, CONNECTICUT

US Army Engineer Division, New England

Corps of Engineers
Boston, Mass.

January 1958




U. S. ARMY ENGINEER DIVISION, NEW ENGLAND
CORPS OF ENGINEERS
150 CAUSEWAY STREET

ODRESS REPLY TO:
BosrtonN 14, Mass.

o AVISION ENGINEER

NLDGW 13 January 1958

SUBJECT: Submission of Design Memorandum for Local Protection Project, Naugatuck
Hiver, Housatonic River Basin, Waterbury and Watertown, Connecticut

TO: Chief of Engineers
Department of the Army
Washington, D.C.
ATTENTICN: ENGWD

1. There are submitted herewith for review and approval ten (1U) copies
of the General Design Memorandum entitled "Local Protection Project, Maugatuck
River, Housatonic River Bagin, Waterbury and Watertown, Connecticut." The
location and general plan of recommended improvements are designated. Minor
adjustments will be required as more complete information becomes availaule from
final design investigations.

2. The City of Waterbury and Town of Watertown, Connecticut, have incicated
by letters of 10U April 1957 an intention of meeting all the recuiranenzs for
local cooperation. Formal assurances of perticipation will be obtalnesd from
the Connecticut State Water Resources Commission during the preparation of final
designs for the project as approved,

3. Local interests have expressed concern over the flood problem aLansy
the Naugatuck faver in the vicinlty of Wabterbury which cannot ve entirely
religved by completion of the authorized Thomaston Heservoir. The critical
need ror the recommended project near the Chase Brass Company plant is justiliad
by uhe importance of this area to the lLocai economy,

4. The plans and specificstions will be prepared substantially ir accord-
ange with the Design Memorandum as approved., Copries of the plans and specaiie~
ations wi.l be forwarded to the Office, Chief of ihgineers at the tima of
advertisement for the contract. Funds in the amount of 3F000 for preparation
of plans and specifications, and in the amount of $liL,00U for construuting will
be required. The New England Division is currently reviewing the ecxpeuditure
program for Fiscal Year L1958. Request for funds will be made at a loter date.
It is requested that approval of this design memorandum be expedited in order
that negotlations with the State of Comnectlcut may ve initiatud,

Incl. .
Design Memo (cys 1~L0 inel) Brigadier Genepgl, .5, Avny
Division Enginger
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LOCAL PHOTECTION PROJECT

NAUGATUCK RIVER
HOUSATONIC RIVER BASIN
WATERBURY AND WATERTOWN, CONNECTICUT

GENERAL DESIUN MEMORANIUM

1, PERTINENT DATA

Physical Features

1. Location - In the Waterville section of the City of Waterbury,
Connecticut on the Naugatuck River from the Chase Brass and Copper Company Dam,
upstream to intersect with high growmd east of Highway U and Wew York, New Haven &
Hartford Railroad Bridge. . .

2, Type of Improvement =~ Channel Improvement, floodwall, and protective

dike
3.-'Length of Improvement 1,220 feet
a. Dike L80 feet
b. Channel Widening and Deepening 800 feet
c¢c. Concrete Flood Wall 80 feet
d. Stop log Structure 20 feet
Lo Hydrology
8. Maximum Flood of Record
(August 1955) 77500V ¢.fege
b. Maximum Flood of Record
modified by Thomaston Reservoir 25,000 cofosse
c. Project Design Flood 30,000 cofose

5. Improved Chamnel Dimensions

a., Bottom width, ‘minimum 180 feet t0 20U feet maximum

b. Side Slopes Roeck I} vertical on
1 horizontal
Earth 1 vertical on

2 horigontal



5,

Dike Dimensions

2, Top width
b, Side slapes

c. Freeboard above design flood

ogt Estimates

1.

First Costs

a. Federal
b. Non-Federal

Annual Costs

a, PFederal
bs Non-Federal

semefits

e
R

Average Ammual Benefits
Benefit-Cost Ratio

Total

Total

10 feet

1 vertical on
2 horizontal
3 feet

$160,000
1,000

$161,000

$ 5,650
250

$ 5,900

$ 11,000
1.9 to 1



U.3. ARMY ENGINEER DIVISION, NEW ENGLAND
CORPS OF ENGINEERS
BOSTON 1L, MASSACHUSETTS

LOCAL PROTECTION FROJECT
NAUGATUCK RIVER
HOUSATONIC RIVER BASIN
WATERBURY AND WATERTOWN
CONN ECTICUT

GENERAIL. DESIGN MiEMORANDUM
January 13, 1958
2. AUTHORITY

This Deaign Memorandum is submitted pursuant to authority contained
in Section 205 of the Flood Control Act of 1948 as amended by Section 212
of the Flood Control Act of 195U and Public Law 685,8Lith Congress, 2nd
Session., Further authority is contained in letter dated October 17, 1956
from the Chief of Engineers in reply to a letter dated September 27, 1956
from the Division Engineer, New England Division, subject: "Local Protection
Project - Naugatuck River, Waterbury, Connecticut.™

3. SCOPE OF DESIGN MEMORANDUM

3.1 Scope.- This Design Memorandum reviews the flood control problem
in Waterbury and Watertown, Comnecticut, from the vicinity of the New York, New Haven
and Hartford Railroad Bridge downstream to the Chase Brass Company Dam, and
submits a definite project for improvement of the Naugatuck River and con-
struction of a short earth dike, a stop-log structure, and a floodwall in
Watertown and the Waterville section of Waterbury, Connecticut,

3.2 Topographic Surveys.~- A topographic survey of the flooded area
along the Naungatuck River near the Chase Brass Company plant in the Water-
ville Section of Waterbury was made in March 1957,

3.3 Subsurface Explorations.- Explorations for the project consisted
of a reconnaissance to study the general geology of the area, locate bedrock
exposuras and to determine excavation properties of materials present. Drive
sample borings and auger bdrings were made at selected locations near the
Chase Brass Works. No rock was encountered at the site of the dike and wall,
Soils encountered were generally of an impervious nature, being principaily
sands and gravels with very few fines. OUccasional micaceous silts were also
encountered. Additional explorations and borings will be made, as needed
for deveicpment of the fingl plans, .

3.4 Flood Damage Surveys.- Flood damage surveys were completed following
the floods of 1936, 1938 and 1955. The surveys consisted of the inspection
of properties damaged by the flood and interviews with property owners and
officials of the industries concerned, municipalities and the State of Conn-
ecticut. The results of flood damage surveys are summarized in. Section 12
of this Design Memorandum,




3.5 Conference with Local Interests.-Closg liaison has been maintained
with state and town officials, local property ouwtiérs and other interested
parties. Plans for the protective works have Béen reviewed by the Naugatuck
Valley River Control Commission, officials of the State of Connecticut,
the City of Waterbury and Town of Watertown., Désires of the local interests
are described in Section 15. All have expressed a strong desire for the
immediate constructlon of flood protection works. During the course of the
study they have furnished valuable information. The Mayor of Waterbury and
the Board of Selectmen of Watertown have furnished preliminary assurances
of local cooperation. Formal assurances will be furnished by the State of
Connecticut through its Water Resources Commission prior to completion of the
final design. No public hearings have been held. The Connecticut State
Highway Department is cooperating 4in the local protection project by agreeing
to ramp the grade of reconstructed Rottte 8 over the dike., In addition,
prov131nns were made in the pighway design for incarporating into the embank-
ment an impervious cut-off layer and rock-fill slope protection,

4. PRIOR REPORTS

o1 Preliminary Report.< Flood control improvements in the immediate
vicinity of Waterbury, Connecticut, have not been included in any published
survey report. A preliminary report authorized by House Document No, 308,
69th Cohgress, lst Session, January 21, 1927, and printed as House Document
No., 246, T2d Congress, lst Session, Febrvary 1U, 1932, "Housatonic River,
Caonnecticut, Massacﬁusetts and New York" is a preliminary repori covering
navigation, flood control, power development, and irrigation for the Housa~-
tonic River Basin,

4.2 Review Report.- House Document No. 338, 77th Congress, ist session,
Juiy 3i; 19l; prepared foillowing the floods of 1936 and 1938 reviewed the
previous report on the Housatonic River Basin and recommended the construction
of Thomaston Reservoir on the Naugatuck River, With construction of Thomaston
Reserv01r no local protectlon was recommended as ecOnomlcally justlfled near
Waterbury

403 NENYIAC Report.- The unpublished report, "The Regources of the New
England-New York Hegion" was prepared by the New England-New York Inter-Agency
Committee under the directive contained in the Presidential Letter of October 9,
1950, This comprehensive inventory of resources included a master plan for
regional planning, devaiopment and conservation,

ol Reports of OtherAégencieso— The Naugatuck Valley River Control
Commission issued in March 1956 an "Interim Report on the Probiem of Flood
Control on the Naugatuck River and Tribuiaries and Adjacent Streams"., Various
other reports by plamnning boards and other town and State agencies have also been
of value in determlnlng experlenced flood damage -and suggestlng methods of
improvements.




5., DESCRIPTION OF ARZA

5.1 Geography. - The City of Waterbury and Town of Watertown are iocated
in the rocky, narrow valley of the Naugatuck River in midwestern Comnecticut.
The project area is divided by the boundary between the two commmities, about
four miites north of the center of the City of Waterbury. Connecticut State
Highway Route 8 folliows the river closely, crossing on several bridges, and
forms the major artery for north-south traffic, The New York, New Haven and
Hartford Railread Devon-Winsted Branch serves the Naugatuck Valiey, and the
track also follows the bank of the river. The Naugatuck River above the dam
of the Chase Brass Company drains & watershed of about 154 square miies on

the easterly side of the Housatonic River Basin. The general direction of
flow is southerly and downstream from the project. The river continues through
Waterbury, Naugatuck, Beacon Falls, Seymour, and Ansonia to tidewater in the
Housatonic River at Derby about 125 miles from Long Istand Sound. The Naugatuck
watershed is elongated, about 29 miles in length and with a maximum width of
eight miles. A map of the basin is shown on Plate No, 1

5.2 Topography,~The Naugatuck River Basin is mountainous, and the stream
pattern is basically fan-shaped with numerous short mountain brooks located
on the steep side slopes. The river rises aboul six miles south of the
Connecticut-Massachusetts State Line, fhear Norfolk, Connecticut, at an
alevation of about 1,500 feet above seh .level. The elevations atopng the |
periphery of the drainage area vary from about JUO feet to about 1,700 feet
above mean gea level, From the headwaters to Torrington, about 13 miles, the
fall is about 9UU feet. In the remaining 16 miles to the project, there is
an additione} fail of anvroximatelyr 700 feet Lo an elevation of about WC feet mean
sea level. " .~ . T T B '

503 Geodlogy.- <The Naugatuck liver occupies a retatively deep, narrow
valley in the crystaliine rocks of the Western Highiand of Connecticut. Bed~
rock consiats of pegmatite and mica schist, and is generally hard and sound,
The strike of the bedrock is rouvghly north-south and the strata dip steeply
to the southeast, The pre-glacial bedrock valley has been partiy filled by
glacial outwash on which the present stream flows above the rock floor of the
old valley, Existing topography and the principal drainage pattern in the
- Waugatuck Valiey near Waterville are essentiaily determined by the granitic
bedrock surface and to a lescer extent bv olacial deposits. Bedrock is
exposed throughout the entire limits of the project; on the valley walls

:; along the banks and at the upper limit of the work, steep rock ¢liffs on both

" banks Severely limit the width of the vailey. The stream traverses the glacial
depogits between the vailey wails in which degradation 1s still active, as
evidenced by the movement and deposits of sediment during high water stages.



5ol Maps.- The Naugatuck River Basin is mapped on standard quadrangles
of the United States Geological Survey at a scale of 1:62,500, gnd on l5-minute
quadrangles at a scale of 1:31,680, The U.S. Army Map Service Grid Zone 18T
eovers the Basgin at a scale of L:25,000. and the project is located in the
upper portion of the Waterbury Sheet No, 6367 II SE.

6. CLIMATOLOGY

6,1 General.-~ The Naugatuck River Basin has a modified continental type
climate, Variable weather conditions within the seasonal regimen are common,
characterized by frequent but usually short periods of precipitation. The
basin lies in the path of the prevailing westerlies and is exposed to the
cyclonic disturbances that cross the country from west or southwest toward
the east or northeast., Climatological datz based on the U.S. Weather Bureau
Stations at Waterbury, Connecticut, aboub )4 miles to the gouthward at about
the same altitpde and Worfolk, Connegticut gbout 30 miies to- the north at.
about 1,300 feet higher in altitude, is representative of the basin.

6.2 Temperature.~ Average monthly temperatures in the Naugatuck River
Basin vary widely through the year with a mean annual temperature of
approximately 47 F., Freezing temperatures can be expected from the middle
of November to the end of March. At Waterbury, Connecticut, the average
monthly temperatures range from 73%. in July to 28%F, in January with 1U5°F,
and =25 F, the extremes for the 67 years of recgrd, At Norfolk 0Connect:u.cut
the average monthly temperatures range from 69 F. in Juiy to 23 F. in January
with 93°F, and -15§F the extremes for the 1l years of record. The mean,
maximum, and minimum temperaiures recorded each month at Norfolk and Waterbury,
Connecticut are shown in Table 1.

TABLE 1

MONTHLY TEMPERATURES
{Degrees Fahrenheit)

Norfolk, Conn, Waterbury, Conn,
Eievation 1,380 ft., MeSslo Elevation 34U ft. MeSols
11 Years of Record 67 years of Record

: Extremes _ FExtremes
Month Mean Maximum Minimum  Mean Maxci mum _Minimum
January 2303 62 <l 28,1 73 B T
February 23.8 66 . =ib 28.3 70 =25
March 30,2 77 -1l 37,3 87 0
April Lh.0 80 6 L48.3 92 11
May She2 85 | 25 59l 9 26
June 62,9 91 35 68.1 101 33
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TABLE 1 {cont),

MONTHLY TEMPERATURES
(Degrees Fahrenheit)

Norfolk, Conn.

Waterhury, Conn,

Elevation 1,380 £ft., mes.l. Elevation 340U ft., m.s.le
11 Years of Record 67 Ymors of Record
Extremes Extremes
Month Mean Ma_xiinuml  Minimum Mean Maximum Minimum
Juiy 68.5 92, 73.0 105 ol
August 66,2 93 L1 70.8 104 35
September  57.9 93 26 6lso1 103 25
October 49,0 79 20 53.5 Su 17
~ November 37.1 73 5 L2.3 84 2
December 26,1 - 60 =5 31.2 70 «12
Annual 45,2 S04

6.3 Precipitation.- The mean annual precipitation over the Naugatuck
River watershed is approximately bU inches, wniformity distributed throughout
the year, The maximum and minimum ammual precipitation at Waterbury for
67 years through 1954 are 66.58 inches in 19Vl and 31.21 in 1931. Waterbury
records for 1955 are not available for the period August through December,
but the annual precipitation hag been estimated at approximately 65 inches. A%
Norfolk near the upper limits of the watershed, the total precipitation for
1955 was 76 inches with 23.67 inches and 17.49 inches observed during
August and October, respectivély. Table 2 summarizes the precipitation records
at Norfolk and Wbterbuny, Connectlcuta




Month

January
Februvary

March
Apmil
May

June
July
August
September
October
November
December

Annual

TABLE 2

MONTHLY PRECIPITATION RECORD
(In Inches)

Norfolk, Conn,
Elevation 1,380 ft., MeS.ls

Waterbury, Conn,
Elevation 340 ft., m.s.l.

1l Years of Record 67 Years of Record

# Probably exceeded in 1955

Mean Maximum Minimum Mean Maximum Minimum
LoL7 8.32 U.93 3.87 LULU6 v.8hL
3.96 5.72 2elthy 3.52 10.00 V.43
heT5 10,37 1.82 4,08 9.46 Oel7
4,90 7,19 2,88 3.72 11,51 0.66
Lo 90 8oLl 1,72 3:95 8,08 0,13
4e39 8.58 1.11 3.59 11.25 0.54
3.93 933 1.67 L34 18,10 1°3§
5.3k 23.67 0.65 he30 9Tt C,90
Le3L 9.25 0.92 3.66 12,90 0.90
Ll-e21 ’ .l.?ou9 1086 3.“.6 8a83* 0.20
5elb 10,03 1.51 3.81 8.7k 0.78
500 9,40 1.20 3.50 9,82 0.82
55,6l 76,00 39.68 L6, 20 66,58 31,21

6.& Snowe.= The mean annual snowfalil over the watershed varies from
about 35% aiong the coast to over BO" in the headwater region,
reaches a maximum depth in late March with the water content in early

Spring often reaching from L" to &N,

Snow cover

Monthly and annual snowfall for 35

years of record at Norfolk are tabulated in Table 3,

Month

January
February
March
April
May
June

TABLE 3

MEAN MONTHLY SNOWFALL AT NORFOLK, CONNECTICUT
- Elevation 1,300 £t., MeSo.le
" (Average Depth in Inches)

Snowfall Month Snowfall
1845 July -
20,9 Avgust e
15.6 September -—
BT October 0.3
0.3 November 6.2
- December 11.9
Annual., e mam—e——————————— 794



6.5 Storms.- The rapidly moving ¢yclonic storms or "“lows" that
travel over the Naugatuck River Basin from the west or southwest produce
frequent periods of unsettied, but not extremely severe weather. The
region is also exposed to occasional coastal storms, some of tropical
origin, that travel up the Atlantic coast and move inland over New England.
The hurricanes of September 1936 and Avgust 1955 were of this type. The
precipitation which accompanied the latter storm averaged more than 13
inches in the upper watershed and iU inches in the lower basin, falling on
ground already saturated by 'more than 7 inches of rain during hurricane
"Gonnie" the previous week. The thunderstorms which predominantly occur
in the summer months produce heavy precipitation over relatively small areas.
Due to the steep topography and a thin soil cover, a flood hagzard exists
in the narrow valleys of the Naugatuck River Basin from precipitation which
can occur during any menth of the year,

7. RUNOFF

‘7.1 Discharge Records.- The U.S, Geological Survey has published
records of river gtages and stream flow at three locations in the basin for
various periods of time since 1918, The records are good to excellent,
except during periods of ice when they are fair. Foliowing major floods,

additional peak-discharge data has been computed by the U.S, Geological Survey

for many locations on the smaller tribubtaries. Stream flow records at the
gaging stations are summarized in Table U, '

TABLE |

STREAMFLOW RECORDS

Naugatuck River Watershed

Location of Period of Discharge(cofes.)
Gaging Station Drainage Area Record Mean (L) Max.(2) iin,

(Sq. Miles)

Naugatuck River
near Thomaston 71,9 1930-1955 139 Uyl ,600

Leadmine Brook
near Thomaston 2L 19301955 h6.7 10,400

Naugatuck River
near City of Naugatuck 2u6 1918=1955 L57 106,00V

(1} Includes 1952 Water Year

(2) Instantaneous Discharge, August 1955

7

.08

2l



7.2 FRunoff. - The flow duta for ho project was o iermined 1o
L Thomaston -gaging sttion recurds and bigh waver wmarks. The months

of greatest runoil are primacily March April and May as indlcated by

the gaging stubtisn record. 'The monthly distribution of runoff

for the goging stabions ncar Thomaston and 2t Leadmine Bronk 1. sunssrlued
on Table 5.

TABLE 5

MONTHLY RUNOFF
{(In Inches)

Oct. 1931 - Sept. 1955

Naugatuck River Leadmine Brook
near Thomaston, GConn, near Thomaston, Conn,
(D.A, = 74.9 sq. mi,) (D.A, = 2L sq. mi)
Month Mean  Maximum  Minimum Mean  Maximum Minimum
January 2.73 6023 5l 2,79 6,05 51
February 2,18  5.22 63 2,33 5.55 oL
March L.95 11,99 1.84 5619 _ 1l.2h 2.39
April }.28 9,28 1.92 417 10,60 1.9k
May 2.80 5634 97 2.76 5.72 1,11
June 1.71 3.6U Jhl 1.48 3.90 020
July 1.05 L4.93 + 30 «85 5.208 U9
Augast 1,26 13.26 «39 98 10,18 +03
Septewber  1.08 6,55 «33 97 526 o3
October -89 341 28 81 3.25 2Ub
November 1.85 £.07 27 2,06 6.Th i
December 2440 S.1h oLi9 2.54 L.51 .50

Annual)  27.18 Lo,72 Lhe 35 26693 hou,12 13.7L

10



8, FLOCDS OF RECORD

8.1 Flood Causes.- Outstanding floods on the Naugatuck River may
result from early spring storms combined with melting snow, such as the
flood of March 1936 or from summer or fail storms like the record flood of
August 1955. In addition, local thunderstorms can cause serious flash floods
on the smaller streams. Due to the steep topography and thin soil cover of
the watershed which is highly conducive to rapid runoff, the project area
is subject to sericus flooding during any season of the year, During
flood periods, the situation is aggravated by deposition of boulders, gravel
and other debris which restricts the charnnel,

8.2 Historic Floods.~ The storm of August 1955, resulting in the
greatest flood of record on the Naugatuck River, was caused by heavy rain-
fail on ground already saturated by rainfall from hurricane “Connie"
occurring during the previous week. The earliest flood of significance
in the Naugatuck River Basin occurred in February 1691. Other significant
floods of about the same magnitude were recorded in November 1853 and
April 185h, The flood of October 1869 was the greatest prior to 1900 with
obher serious floods in January 1891,

8.3 Major Floods of Record.- Since 1900 there have been many floods
with major ones occurring in NMovember 1927, March 1936, September 1938,
New Year's 1949, and August and October 1955. Table 6 is a summary of the
peak discharges at the three gaging stations for the six major floods in
the past 30 years.

TABLE 6

MAJOR FLOOUDS = NAUGATUCK RIVER BASIN

U.S.G.8, Gage  Naugatuck River  Leadmine Brook Naugatuck River
near Ihomaston near Thomaston at Naugatuck
Drainage Area (Sq. Mi.) 7L.9 2h 246
Flood Peak Discharge Peak Discharge Peak Discharge
(cofese) (c.f.s.) (c.f.5s,)
November 1927 10,000 (est) 5,000 (est,) 26 3000
March 1936 6,590 2,680 23,3hu
September 1938 9,970 3,050 ' 25,300
January 19L9 10,200 5,150 28,500
August 1955 142,600 10,400 106,000
October 1955 8,800 3,100 35,000

11



9. FLOOD FRAQUENCY

The frequency of pesk discharges on the Naugatuck River was determined
from records of three U.S. Geological Survey gaging stations at Thomaston,
Leadmine Brock, and Naugatuck in accordance with procedures described in
Civil Works Engineer Bulletins 51=1 and 5l=1h, On the basis of a regional
gtudy for all of New England, a skew factor of 1.0 was applied t¢ the flood
distribution. The natural discharge-freguency curves for the project site
on the Naugatuck River are shown on Plate No. 3.

10, STANDARD PROJECT FLOOD

1U.,1 Hydraulicg of Flood Problem,- The flood problem is produced
by poor channel hydraulics in the Naugatuck River, Jjust upstream of the
Chase Brass Company. Here the river makes a sharp FU-~degree bend t¢ the
right and passes under a railroad bridge, as shown on Plate No, 2. The
bridge piers are normal to the track, but are in poor alignment with the
direction of flow. Head Lnsses are indeterminate, but the complex flow
conditions caused by -the bend; the bridge piers, and the debris caught
on the piers produced floud stages sufficientiy high to overflow the left
bank and to flow down the highway and railroad track east of the Chase Brass
Company., Prior to 1955, the plant was damaged in September 1938 and December
1948 from river flows of about L5,0U0 ¢.f.s.

In August 1955 the flow was approximately 77,000 e¢.f.s., Of this
total flow, it is estimated that at least 20,000 c.f.s. left the river and
flowed down the railroad %rack on the east side of the buildings. Debris
piled up against the railroad bridge, which remained standing, although
completely submerged, After the August flood, the river was cleaned wp
during disaster relief operations and the material was spoiied along the
low point on the bank at the railroad crossing. The spoil embankment proved
of value when, in October 1955, a flood approximating the second largest of record
with an estimated peak discharge of 23,000 c.f.s. was prevented from going down
the tracks. The October 1955 flood did not overtop the wail on the river
side of the plant, although records indica'e that it came within six inches
of the top at several locations. This wall has since been raised about
three feet,

High stages in the river, along the west side of the plant, are
produced, in part, by insufficient cross-sectional area. Rock outcrops
aiong the right bank constrict the channel, raising flood stages upstream
to the railroad bridge, Excavation of these rock oubcrops will increase
the charmel capaecity and increase the protection provided by the Chase
Brags Company’'s wall on the left bank. The improvements will also lower
the backwater stages in the vicinity of the railroad bridge.

1.2 Standard Project Flood,~ A standard project flood was determined
for the Naugatuck River during anaiysis for the interim report on the Naugatuck
River below Thomaston, Connecticut, now in preparation as a part of the Northeast
Flood Studies, The standard project flood peak for the project site was deter-
mined to be 97,000 c.f.s, which is about 25 percent greater than the estimated
77,000 c.f.s. experienced at the Chase Brass Company in August 1955, The
authorized Thomaston Reservoir would reduce the standard project flood to
huaVU0 cefose, and in a recurring flood of the magnitude of August 1955 the
modified flow at the gite would be 25,u00U c.f.s.
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11, PROJECT DESIGN FLOOD

The design flood for the project is 30,000 c.f.s. This discharge,
which ig 10,000 ¢.f.s. less than the standard project flood modified by
Thomaston Reservoir, was computed to be the safe chamnel capacity of the
river along the existing flood wail at the Chase Brass Company. The
adopted design flow of 30,000 c.f.s. is 20 per cent greater than the
£lood of August 1955 as modified by the authorized Thomaston Reservoir.

12. FLOOD LOSSES

12.1 GQeneral, = The Naugatuck Valley suffered by far the greatest
logs of any area in southern New England during the catastrophe of August
1955. Within this valley, one of the hardest hit locations was that of
the Chase Brags Works in the Waterville Section of Waterbury, where losses
reached a staggering $19,000,000, This same area suffered serious but
comparatively small flood damage in 1938 and again in 1948, which was
the previous flood of record,

In August 1955, flood waters surged into this area directly over
the wall adjacent to the river and aiso through the draw between the railroad
and highway right-of-way near the upstream timit of the project area. Damage
to structures and equipment at the brass works was particularliy severe due
to the velocity of the debris-laden water estimzted at L6 feet in depth.

The railroad connecting Waterbury and Torrington and aitso the highway in this
area were seriously damaged., After completion of the Thomaston Reservoir
flood stages of the magnitude of August 1955 would still pour into the area
through the draw near the upstream limit of the area and cause large scale
damage.

12.2 Amnual Losseg.=- LEstimated recurring flood losses have been
converted to annual losses to provide a basis for comparing annual benefits
to annual costs. These amnual losses have been determined in accordance with
Standard Corps of Engineers practice of utilizing recurring stage-damage,
stage~discharge and discharge-frequency relationshipse.

Under present conditions the annual losses in the area amount to
$u30:000, Assuming flood-stage reductions effected by upstream reservoir
stoirage at Thomaston annual losses would be reduced to $33, )00, Examples
of curves used in the computation of annusl losses are shown on Plate No., ho

13, OTHER COXPS OF INGINEERS FLOUD CONTROL PROJECTS

13.1 BEmergency Flood Relief.- The Naugatuek Valley was subjected to
severe losses during the floods of 1955. Under the authority of Public Law 875,
the channel was restored to its pre=-flood condition, but permanent improvements
were not authorized or made under this authority. Gravel deposits and obstruce
tiong were removed from the stream and the washed-out ileft bank was filled,
rocks washed up onto the road were removed and placed for protection of the
river bank sliopes,
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13,2 Local Protection Projects under the provisions of Section 205 of
the Flood Control Act of 1948 as amended are being considered for Torrington,
Connecticut, about 16 miles upstream from this project, Construction is under
way along the Eagt Branch, and study is being completed for a project along
the West Branch. Neither project will affect the Waterbury project.

13.3 Thomaston Dam and Reservoir.- The Thomaston Dam and Reservoir
Project was authorized by the Flood Control Act, approved 22 December 19hl,
Public Law 53}, 78th Congress, 2nd Session. This project is located on
the Naugatuck River about 3U.L miles above its confluence with the Housatonic
River at Derby, Connecticut, and 1.6 miles above U,S., Routes No., 6 and 202,
in the town of Thomaston, Connecticut, about Tmiles upstream from the project
site, This dam will provide storage for 42,000 acre feet, equivalent to 8.1
inches of runoff from the drainage area of 97.2 square miles. GConstruction
of the project was initiated in 1%57.

13,4 Bast Branch Reservoir and Haltl Meadow Brook Reservoir, - East
Branch Reservoir was recommended for construction in the interest of flood
control, It would be located on the Bast Branch of the Naugatuck River about
three miles above its confluence with the West Branch in Torrington, Connecticut,
An earth-fill dam would provide storage of 5,150 acre~feet, equivalent to 1U.5
inches of runoff from its drainage area of 9.25 square miles., Hall Meadow Brook
Reservoir was recommended for construction in the interest of fiocod control on
Hall Meadow Brook about 4% mile above its confluence with Hart Brook, 5% miles
above the City of Torrington, Connecticut. An earth-fill dam would provide
for storage of 7,200 acre~feet, equivalent to 1ll.l inches of runoff from its
drainage area of 12.2 square miles., BEach reservoir is designed primarily
for the protection of communities upstream from Thomaston Reservoir. The
projects are not congidered to affect the design flood at the Waterbury project.
Both projects are contained in House of Representatives Document No, 81,
85th Congress, lst Session, dated Januvary 8, 1957, on which further legislation
is pending.

13.5 Northfield and Branch Brook Reservoirs.- These two reservoirs are
currently being investigated under the Northeast Flood Studies program. They
would be located on tributaries of the Naugatuck River between Thomaston Reservoir
and the Waterbury and Watertown Project site, and would control drainage areas
of 5.7 square miles and 22.8 square miles, respectively. In combination with
Thomaston Reservoir, the peak discharge in the Naugatuck River at Waterbury
would be reduced to 3U,V00 c.f.s., equivalent to the design flood for the
Waterbury and Watertown project.

1y, IMPROVEMENTS BY OTHER FEDERAL AND NON-FEDERAL AGENCIES

14,1 Bank Protection.- Since the flood of August 1955, the Chase Brass
Company has raised the wall along the left bank in an effort to protect its
property from direct river overflow, The company has placed grouted riprap
of heavy stone around the curved bank above the railroad bridge and has built
a stop-log structure on the south abutment. The raised wall is not effective
against flows passing through the draw on the left bank upstream of the railroad
bridge by overtopping or by-passing the grouted rip-rap and railroad stoplog
structure., Neither is it effective against the project design flood flow
without additional improvement,
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1,2 Route 8 was rebuilt by the State of Connecticut along the original
alignment immediately after the flood., Plans have been made by the Connecticut
State Highway Department for a major reconstruction of this principal traffic
artery which would include ramping it over the propesed dike,

L4.3 The New York, New Haven & Hartford Railroad has repaired the flood

damage to the bridge across the Naugatuck River with a reinforced concrete abutment
as a replacement for the original stone masonry abutment.

15, IMPROVEMENTS DESIRED

The eitizens and manufacturers of Waterbury and Watertown are very desirous
of preventing future losses to their homes and manufacturing plants, not only
in property damage, but also in loss of wages caused by industrial shutdown.
They believe that the proposed project as outlined herein will be beneficial
1o their communities by prevention of future recurrence of the heavy property
Losses occasioned from the past floods,.

6. FLOOD PROBLEMS AND SOLUTIONS CONSIDERED

16,1 Flood Problem, - The Naugatuck River Basin is susceptible to floods
cauged by heavy raing or a combination of heavy rains and melting snow. Runoff
is rapid owing to generally steep topography and a thin soil cover. Infiltration
losses are light during heavy rainfall. The industrial basis of the Waterviile
Section of the City of Waterbury is the Chase Brass Company. The commercial
senter of Waterville extends on the left bank downstream of the plant. In this
area are the public buildings, stores and small service industries of iocal
importance., BExtending eastward from the river to high ground, as well as down=
stream, are numerous tenements, apartment buildings and single homes typical of
industrial housing areas. This developed area extends up the south slopes of
Fort Hill Park. Properties in this area were severely damanged in 1955 by
ficodwater coming down the railroad track and Route 8. A recurrence of the floods
nf previous years, especially that of 1955 would again cause great damage to
property with possible loss of iife,

16,2 Solutions Considered.- Various possible measures for protection of
whe Waterville section of Waterbury were considered. The Chase Brass Companyts
dam is essential to plant operation and its removal is not feasible at this
time, Haising the grade of the railroad track to provide for a larger bridge
waterway is economically infeasible, as are large concrete or masonry floodwalls.
Raising Route 8 to cross over the dike is more dependable and less costly than
a concrete stop log structure across the highway. The combination of dike,
stop log structure at the railroad and a limited extent of concrete floodwall
described in Section 17 was found to be the most feasible plan,

16.3 Heservoirs, = Completion of the Thomaston Reservoir now uwnder cone
struction will reduce the flood water levels to the extent that Local protection
works can be constructed to reasonable heights and be econemicaily justified.
Reservoirs proposed along upstream tributaries, in the event that construction
is subsequentliy authorized, would increase the degree of protection provided
by local works constructed at this time.
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17. DESCRIPYION OF PROPOSED IMPROVEMENTS

17.1 General.- The most feasible plan for local protection as des-
cribed in subsequent paragraphs includes the following principal features:=

2. Channel Improvement

b. Earth Dike

¢, HReinforced concrete floodwalls
d. Stop logs

17,2 Channel Improvement. - The Naugatuck River narrows near Station
18+25 between lLedge on the right bank and the existing wail along the Left
bank, The design discharge would overtop the wall and damage the Chase Brass
Company, It is proposed to widen the channel to lower the water surface
elevation below the top of the wall, A minimum bottom width of 200 feet
would extend for about BUO feet,

17.3 Earth Dike., - An earth dike wouid extend approximately 180 feet

£from the railroad to the highway on the ieft bank of the river. The dike
would have a top width of 10 feet and side siopes of 1 vertical on 2 horizontal,

A ten=foot berm would be made at the top of the existing grouted rip-rap slope.
A layer of impervious material and a Layer of rock fill wouid be provided on
the riverside of the dike along with necessary graded fiiter layers. A toe
drain and new catch bagins would be provided iandward of the dike, The top
elevation would provide a minimum of three feet of freeboard above, the project
design flood stage. Congtruction of the dike would be coordinated with  the
reconstruction of Route 8 to provide continuity of flood protection to the
rock siope east of the roadway. A maximum of dependability in the protective
system is assured by ramping the highway grade above flood ilevels in lieu
of a stoplog structure. Prevention of seepage reguires an impervious layer,
similar to that used in the dike, to Elevation 31U.U along the riverside of
the highway embankment. This impervious layer would extend as a core through
the highway embankment to the rock cliff on the east side of Route B. Side
slopes would be protected to Elevation 31U.U with rock fill on gravel bedding,
The proposed channel excavation would provide broken rock pgreatly in excess of
requirements for slope protection at the project. This surplus will be
spoiled, It is anticipated that construction of the highway embankment will
precede construction of the local protection project as the highway design was
completed in November 1957, The State Highway Department has requested reime
bursement from the United States for the construction costs of the fiood
protective project features incorporated into the highway embankment. These
costs are estimated to be under $lLU,0U0. It is proposed that the excess costs
to be paid by the State for the impervious cut-off construction and protective
rock fili in the highway embankment as an essential element of the flood
protection would be repaid by the United States, An agreement to this effect
in accordance with the provisions of Section 70l h-l of the United States Code
would be negotiated with the State of Connecticut after the proposed project
is authorized if time permits before award of the consiruction contract. Loc-
ation of the dike is indicaied in FPiate No. 2.
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17.4 Reinforced Concrete Floodwall, - An 80=foot length of reinforced
concrete floodwall will be constructed downstream from the railroad bridge
abutment to tie into the existing masonry wall. Preliminary subsurface ex=
plorations were made to determine probable foundation conditions, and no rock
for foundations has been encountered. Stwoility of the existing wall will be
analyzed and additional explorations will be made as required for preparation
of final design, Location of floodwall is shown on Plate No. 2.

17.5 BStop Log Closure.~ A4 2u=foot stop log structure wounid be provided
at the railroad for use in time of floods, The structure would be designed
in cwoperation with the railroad. Stop logs used for closure would be stored
when not in use in a 1U' x 26! building of semi-portable metal construction
located in close proximity to the stop log structure. Location and detail of
stop log structure is indicated on Plate No. 2.

17.6 Hydraulic Design

) 17.6.,1 Water Surface Elevations.- Water surface profiles for

various flows were developed from backwater computations starting with a stage-
discharge relation computed for Chase Brass Company Dam. The back-water com-
putations assumed an "n% value of U.U35. Backwater computations were based on
Manning'®s Formula as outlined in Engineering Manual for Civil Works Cone-
struction, Part CXiV, Chapter 9. A two-foot head loss for the design discharge
was assumed at the railroad bridge due to the obstruction of the structure,
poor alignment of its piers relative to the river flow, possible effects of debris
and super-elevation from the sharp curvature of the channel,

17.6.2 Dike and Floodwall.~ With the design discharge of 20,000 c.f.s.,
after the channel improvement the water surface slevation was computed to drop
from Elevation 307.0 to Elevation 3U5.U m.g.l. in passing the raiiroad bridge,
This reduces the height of the dike and would permit a top elevation of 310.0
for the dike and floodwail with a 3-foot freeboard.

17,643, Velocities.- Compubted average velocities in the Naugatuck
River for the project design flood vary between 7 and 13 feet per second within
the project limits. These velocities will occur for a relatively short interval
of time during the peak discharge of the design flood, Because of the rocky
nature of the banks and stream bed, rock £ill is not necessary on the slope
except on the curved portion of the channel. The effect of super-elevation at
the curve above the bridge was determined to be U.L foot. £ two~foot head iloss
at the bridge was considered sufficientiy conservative to include allowances for
the super-elevation and no additional height would be required.

17.6.l Upstream Flood Levels.- The effect of the project on upstream
flood stages is relatively unimportant. For discharges of up to about 25,000 ¢.f.s.,
the channel improvement will lower stages upstream from the railroad bridge by
about one foot. This beneficial effect will diminish to gero with a flow in
excess of the design flood.
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17.7 Sources of Construction Materials,

s 17.7.1 General.,- Materials for construction of the dikes would be ob-
tained from the chammel and from deposits located within five miles of the project.
Disposal areas for materials unsuitable in the work have been designated on the
right bank of the Naugatuck River downstream from the railroad bridge.

17.7.2 Concrete Aggregates.~ The aggregates for the small quantity
of concrete required for this project can be supplied from several commercial
sourceg within a 2U-mile haul radius. These sources were recently approved for
use in gtructures for Thomaston Dam and are reported in detail in Design Memorandum
No, L4, dated March, 1957, for that project.
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18. MULTIPLE-PURPCSE FEATURES

The Waterbury-Watertown Local Protection Project is designed solely
for flood protection and contains no multi~purpose features,

19. RECREATIONAL DEVELOPMENT
The project is not suitable for recreational development.
20. REAL ESTATE

The City of Waterbury and the Town of Watertown, as the responsible
local agehcies {see Paragraph 26), will furnish the lands, easements,
and rights~of-way required for the construction, including disposal areas
for excavated materials not used in the dike. The responsible authorities
have indicated that the lands and assurances will be furnished as required.

21, ESTIMATES OF FIRST COST AND ANNUAL CHARGES

The total estimated first cost of the Waterbury-Watertown Local ‘
Protection Project is $161,000 with annual charges egtimated at $5,900., First
costs to the United States and to local interests are estimated at $160,000
and $1,000 respectively. Federal annual charges would amount to $5,650
and Non-Federal to $250.

Estimates have been prepared on the basis that local interests have
agreed to assume the entire cost of any relocatlons, furnish all lands and
rights=-of ~way riecessary for construction and operation of the project in-
cludlng disposal areas for excavated materials rot used in the dike, and
in addition, make a cash contribution of part of the conmstruction cost in
the event that the Federal cost were to exceed the statutory limitation
of $L0C,000, Local interests would also be required to maintain and operate
the project after completion.

Unit prices used in estimating costs are based on average mit prices
for recent similar work in the same general region. The adopted unit
prices are based on the 1957 price level and include related minor items
of work which do not appear in the cost estimates. Amnual charges are
based on an annual interest rate of 2.5 percent, with amortization of the
project cost distributed over a SU-year period. A summary of first tosts
and annual charges is given in Table 7.
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TABLE 7
COST ESTIMATE
First Costs - (1957 Base)

Federas Cost, Construction Contract

Tnit BEstimated

Item Unit  Quan, Price Amount
Clearing of Site L.S, 1 L.S. $ 2,300,
Excavation, Rock Cu, Yd 12,000, $ 5.80 69,600,
Excavation, Structural & Backfitl Cu, Yd b, 3475 1,650,
Excavation, Unclassified Cu. Yd Ly500, 1, 1,500,
Impervious Borrow Cu. Yd, 550, 3a 1,650,
Hdandom Fill Embankment Cu, ¥d. 2,uu0, 1.50 3,000,
fock Fill on Gravel Bedding Cu. Ide 1,100, 6,00 6,600,
Concrete, Reinforced Cu. Yd. 120.  75.00 9,0U0,
Stoplogs and storage L.S, 1 LS, I OU
Orainage L.S., 1 L,8. 3,000,
Loam, Seeding & Rolling S.1. 210, 075 180,
Miscellaneous L.S. - L.S. 8oL,
foute 8§ Cutoff (1)
Impervious Borrow Cu. 1d. 1,600, 3. L, 800,
#ock Fill on Gravel Bedding Cu. Yd. 2LU. 6.

1,L40,
Sub Total $Iio,uuu

Contingencies 21,000
Total construction

ecosts $1.31,000
Engineering & Design 19,000
$150, 000
Supervigsion & Adminige 10,000
tration -
TOTAL ESTIMATED FEDERAL FIRST COST glbU,UUO
Yionn Federal
" Land Acquisition $ 6buUU
Relocation of Lighting 200
Relocation of Switch Stand 200
TOTAL EST'TMATED NON=FEDERAL PIRST COST 3 1,000
:nnual Charges
 Federal
Interest (2.5% on $16u,000) $ h,000
Amortization (1.026% on $160,00L) ' 1,650
Total Federal Annual Charges $ 5,650
Non-Federal '
Tnterest (2.5% on $1,000) $ 25
Amortization (1.026% on $1,000) 10
Mzintenance 215
Total Non Federal Ammual Charges $ 250
Total Annual Charges $ 5,900

(1) Proposed reimbursement to State of Connecticut
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22, ANNUAL BENEFITS

The Waterbury-Watertoyn Local Protection Project would derive substantial
benefits by preventing floodwaters up to the record flood stage from entering
the protection area. These flood damage prevention benefits represent the
difference between average annual losses remaining in the protection area after
discharge reductions by Thomaston Reservoir and the average annual losses
remaining after local protection., Annual benefits attributable to the project
through reduction of flood damages amownt to $11,000,

23. COMPARISON (F BENEFITS AND COSTS

Average annual benefits for the Waterbury (Waterville) and Watertown
Local Protection project are estimated at $11,000 and average annual costs
are estimated at $5,900., The resulting ratio of benefits to costs is 1.9 to
lDUQ :

2L, SCHEDULES FOR DESIGN AND CONSTRUCTION

2hels Design.-It is estimated that preparation of contract plans and
gpecifications for the project will require four months., The estimated cost is
$95 w0,

2L.2 Construction.-Construction of the project can be accomplished in one
construction seagon of gix months duration under a gingle contract, ALL fimds
for the project should be available for obligation prior to award of the contract
to permit completion in one construction season which includes portions of two
successive years. BIxpenditures are estimated as follows:

Piscal Year 1957

Allotments to date | $10,000
{Design Memorandum) ‘

Future Work

Planning 9,000
Construction , 141, u00
Total Future Work $ 150,000

Total $ 160,000
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25, OPERATION AND MAINTENANCE

Mgintenance of the project and operation of the stop log structure will be
the responsibility of local interests (see Paragraph 26). Periodic inspections
will be made to see that adequate maintenance is performed in accordance with
regulations preseribed by the Secretary of the Army. It is estimated that maintenance
of the project will cost local interests $215 annually.

26, LOQCAL COOPERATION

In accordance with Sdciion 3 of the Flood Control Act of 1936, local interests
would be required to provide without cost to the United States all lands, easements,
and rights-of-way necessary for the construction and operation of the project;
hold and save the United States free from damages due to construction work; and
maintain and operate all the works after completion in accordance with regulations
prescribed by the Secretary of the Army. The responsibility for furnishing dise
posal areas for excavated materials not used in the dikes and for the relocation
or modification of highways and utilities would rest with local interests under
the requirements of lands, easements, and rights-of=-way. Local interests would
also be reguired to furnish the added assurance that they would contribute to the
United States all necessary funds over and asbove the Federal cost limitation of
$L00,000 if it is later found that the teotal construction cost would exceed that
amount,

There is an intense desire for flood protection in Waterbury and Watertouwn,
Jomnecticut. City and Town officials have indicated a willingness to fulfill
uwhe conditions of local cooperation. Letters from the City and Town authorities
shich constitute preliminary assurances are included herein as Inclosures No., 1, No. 2
2nd Noo. 3. The Connecticut State Water Resources Commission will furnish the
formal assurances during final design as noted in letter of November 19, 1957,
nclosure No, b

27. COORDINATION WITH OTHER AGINCIES

Plans for the protegtive works in Waterbury and Watertown have been reviewed
by officials of the State of Connecticut, the City of Waterbury and the
‘Youn of vWatertown. Thelr endorsement of the proposed plan is indicated by letter
of April 12U, 1957 from the Mayor of Waterbury and October 31, 1957 from the
vaugatuck Valley River Conitrol Commission. These letters are included herein
.8 Inclosure No, 1 and Intlosure No. 5 The project has no effect on hydroelectric
sower generation, recreation, pollution abatement or other collateral purposes.
“ians have been furnished for information te the Fish and Wildlife Service of
the U.8. Dedartment of the Interior and to the U.S, Bureau of Public Roads.
Coordination with the Connecticut State Highway Department 1s described in Par-
agraph 3.5. The Soil Conservation Service of the U.S. ligpartment of Agricultnre
congiders the proposed project will have no effect on their prospective programs.
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28, CONCLUSIONS

It is concluded that the Naugatuck River produces major flood damages
in the Waterviile Section of the City of Waterbury on the left bank from
the New York, New Haven and Hartford Railroad bridge downstream to the American
Brass Company dam. This area faceg the continuing threat of frequent heavy
damages in the future and protection can be provided most suitably by con~
gtruction of the Waterbury-Watertown Local Protection Project at a total estimated
first cost of $lbl,uu0. This plan would afford protection from floods about
20% greater than the flood of record as modified by the authorized Thomaston
Reservoir, and is economically justified by a ratio of annual benefits to annuzal
costs of 1.9 to 1,0, The threat of recurrent damaging floods makes immediate
construction of the project imperative,

29, RECOMMENDATION

Authorization for negotiating an agreement with the State of Connecticut
in repayment of costs for the highway cub-off and bank protection is requested.
It is recommended that the project as submitted in this report be authorized by
the Chief of Fngineers under the orovisions of Section 206 of the Flood Control
Let, of 1948, as smended. :
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RIS

RAYMOND <. FITZPATRICK
EXECUTIVE SECRETARY

EDWARD D, BERGIN
MAYOR

OFFICE OF THE MAYOR

Gy OF WATERRURY

CONNECTICUT

April 10, 1957

Mr. George O, Evans, Area Engineer
Corps of Engineers, U,S., Army
P.O,Box 1422 -

Springfield, Massachusetts

Dear Mr, Evans:
This will give you official notice of the City of Waterbury's
intention to supply full cooperation in the plan for the local

protection project known as the Waterville project.

The project has my full endorsement as Mayor of the City |
of Waterbury,

The necessary confirming vote will be secured at the earliest

possible date. Local details of the necessary arrangements
are now being worked out.

Yours very truly,

Edward D. Bergin
EDB/x Mayor

Inclosure No, 1



CITY OF WATERBURY

Division Enginser
Corps of Englueers
0.8, Army
150 Cauceway 3treet
Boston, Mass,
Dear Sir: |

The Board of Aldermen of the City of Wetarbury has revieswed the
zeneral plan for the local protection project for the Watervliile Project,
and 1is wiliing to meet the requirements for lccal cooperation, It i:
understood that official =2ction by the Town will be racguired if the

project 1s approved and before construction can be initlated, It is

uanderstood that the condltlons of iocal cooperation are:

oW

. To furnish all rights of way, easements and lands free of all
costs to the Federal Goveranment,

b, To-held and sava “he Unlited States, 1ts officers and agents
harmless from all cialms occasioned by the work,

¢. To maintalin and operate the complated works subject to the rezu-
lations established by the Secretary of the Arwy.

d. To assume all coats for modllications and relocations of szewer,

water, drainage, zlectric and cther utilltles made necessary by the work.

CITY OF WATEREURY
P

By(?jﬁa/$747f?:},%g

?éi2727zp;
Mayor ' '

Inclosure No, 2
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TOWT OF WATERTOUWLI, COU

fon, Mass.
Jear Sivi-

The Doard of Selectmen of the Town of Watertown, has reviewead the
seicral plan for the.local protectlion projeet for the Waterville Project,
md is willing to meet the requirements for local cooperatioh. It is
mdersiood that official action by the town will be required if the project
‘s -approved gnd before comstruction can be initiated., It s understood that
he condizions of local cooperation arc:

a. To furnish all rights of way, easements and 1ands'free of
111 costs to the Federal Government.

. To hold and save the United States, its officers and agents
22xmless from all clalms occasioned by the completed work, - |

c. To maintain and operace the completced works subject to the.
regulations establishied by the - 3ecretary of the Army.

d’xx2&xxaakxkhxt&xu&n&aaaxgxzanxﬁnunkﬁﬂnsxnﬂsnsxinxmxngsgxaixzha
feieral:xlimitskiomaixikGeyR00xaas:

c. To assume all costs ifor wodificatlons and relocations of
sewer, water, drainage, clectric and other utilities made necessary by

e woril.

fu}
o
fu

— Towit of Watertown, Coan.

Inclosure No, 3



STATE OF CONNECTICUT

WATER RESOURCES COMMISSION

State OfFrice BuiLoing Hartrorp 15, Connecricut

Chase Brass Company
Waterville, Connecticut
Floed Protection Project
Naugatuck River

The Commission reviewed this matter and voted to advise that it would

Very truly yours,

William 3. Wise

N
November 19, 1957
Division Engineer
Corps of Engineers, U. S. Army
New England Division
150 Causeway Street
Boston 14, Massachusetts
Attention: Gardner W. Hicks
Re:
Gentlemen:

This will refer to our recent telephone conversation regarding
state assurances necessary for carrying out the flood protection pro;ect
at the Chase Brass Company plant in Waterville, Connecticut,
approve granting the necessary assurances to carry out this project.

Director
WSW/ jb
N

.Inclosure No, 4



?ﬁﬁg) STATE OF CONNECTICUY

i3 ;i\\
l"..%.’--ﬁ THE NAUGATUCK VALLEY RIVER ContrOL COMMISSION

ONE CENTRAL AVENUE'
WATERBURY, CONNECTICUT

PLaza 5-0175

October 31, 1957

Lt. Coleonel Miles L. Wachendorf
Corps of Engineers, U.S., Army
150 Causeway Street

Boston 14, Mass.

Dear Colonel:

I have delayed answering your letter of October 23 which en-
closed drawings showing the local flood protection project
proposed for the wvicinity of the Chase Brass & Copper Com-
pany plant in the Waterville section of Waterbury and Water-
town, Connecticut "Plate No. 2, Revised October 16, 1957,
and entitled 'Housatonic River Flood Control'", until our
engineers could view the site and analyze the proposal.
These things have now been completed.

The improvement in the dike at the very north end outlined
will be of real advantage toward the protection of the Water-
ville section below it, It is important that the State pro-
gram of highway improvement on Thomaston Avenue in the area
adjacent to the dike be made in such a way that the road
elevation at this peint will be consistent with the dike ele-
vation of 310 feet above mean sea level. The widening of the
river channel shown between locations 14 -3~ 00 and 21 =-
will be a real protection to the Chase Plant in case of high
river flow. To repeat, the overall program outlined on this
map is considered to be vital to the protection of the Water-
ville area and the Chase Plant and we are wholly in agreement
with its details,

C.L. Eyanson/ac

Inclosure No, 5



HALL MEADOW
BROOK DAM

MATCH LINE A-A~

- o
= TORRINGFORD

i3

x @

. Tonmnsrou \

WEST BRANCH
NAUGATUCK RIVER

Local Protection Project

\
{INGTON @

EAST BRANCH
NAUGATUCK RIVER

Local Protection Pro;ecft_}\

A

~ lUnder Construcrmn]

rf.—-—..-_\ — ;‘ k]
’\r\“fﬁ
e BT/ %
7 \\

e '.\r
\ {
& " ‘I! ol D, \ A\
LlTEMg;rELD : \ \\} @r/ :
\\ &
LITCHFIELD )‘ HARWINTON o3
l. ia-: & ;
Ly
§7
<N ‘a‘“ 7] }
A 7/
L N {
N —

S :
Noetnrieid s ‘

Pond I\t
's THOMASTON
{ RESERVOIR

-siurder Ganstruction)

SMATCH LINE TO A-A

LEGEND
@ U.5.6.5.6A0NG STATIONS

WATEHTOWN

;L‘}@“ \; Y« WATERTOWN
(QAKWLLE

’nfmmp

"’ot,,
WATERBUR Y, '¥
!

Y

b \
" 3
25 _7 0

/\,\ R {s PLATTS mu_ _(‘

Wonion iy

.'. o k
gl Woodze B

J :

AW { NAUGATUCK N
N
.r <IN O {

T OXFORD 4
/ AP BEACON
4,
ol
|ﬂturmrs
# GXFORD

%} EYMOUR O

SEY WM FgOUR

Peat Swomp fas. N,

4T
Ansoumr

A NSON 1A
r,\
\ kf Roaww! o
4’ o RBY
RNy
“o \‘ /-J
SHELTOR* o ]
EA
._L
™ i
E

v
N -
el . %
-oaq_ &AUGATUCE u \
- R r?g- \
N rn ol

35]
FiTCHBUAG
WORLESTER
=1
N o
. iR L.
Z \\./\, \ NEW HAVEN \ EJ 6)/! "
d o
5...,“3« /ﬁwﬂwé g
v LonG ISLANE souN?

LOCATION MAP

SCALE INMILES

L] 8 32
Cedor Sdsmp
11

& bmcmn
)Laﬁc

g
i

a" nm-

Wauraw’
Ras. NOZ

(

PRGSPEE-}

nfnct

Niew Nougoruek
Rasarvoir
—

W

SCALE IN MILES

MYTTTTT T

MEv. 30N

CORPS OF ENGINEERS, U. 5. ARMY
SFHCE QF Tie O1v 510N ENGTHEEN
HEW ENDLAND DriBOn
WOATON, g

NAUGATUGK RIVER FLOOD CONTROL

DR BY | TR.8Y j CK.BY
SFL | SFC Are.

NAUGATUCK RIVER WATERSHED

LGt flrahs
o tmeeten
AL CONNECTICUT

& DATE AN, 1988

SCALE ! AS SHOWN

DRAWING NUMBER

HE-V—1068

smepryoF |

PLATE NO.I




e "‘\A

CORPS OF ENGINEERS U.S. ARMY
1z -
3 \ i MASS.
=3 gfﬂﬂ!mf&ifﬂﬂ ine i
\; \ The Cunnemcz{hgm 8 Powsr Co. ’ roposeﬂo FF
= br ©. :
Iio
~_Existing Spau'. I B
; ] y Prope wy. Catvert, g HHF RO¥
Rock dluff, " opos® a
. pr a8
F 3 ]
gl e SR 51310 83 TORRINGTON wafriord
e 7ous € y #*
------- 50 imperY dn e c1- o
0‘"’ 0 \\ - '""'H .'n T—'—— Tﬁ' a_m\ c,T:c‘/_""TM " o / RIS
SNy g )
SN "‘-"--."- mser }EOH [ ’t""‘"" K
= ~ % A 0@ droin o‘\ \(‘ R.R = 5 w1
¢ xR PH R LIS % Construction work "’" 0 B CHASE BRASS WORKS 2
s
£nd o T AN \,\ \I?Z-I?RCPHPOI / S -
s ,Exrsrmy JP’,l ‘ 5{"%‘35”” 2445, y . \ LlTGHFiELD COUNTY wapehromn \{* WATEAVILLE
or! Dike —__ -
T A‘ Lk e \ , GITY OF WATERBURY watenauts  \ comacreot iR
~-.. KB Rock # RO e F - ANy
) B2 ¢ proposed solerorh S TOWN OF WATERTOWN
High Water £1.311,8 —— -p Sieste 5 Stopleg Strvexure L AR here BT
Existing concrete stopidy e \ Y L 1510.0794 '\ NEW HAVEN GOUNTY p /
Bructure to be removed. « Fole to be relocoled B Iurs \ B 5 “sais
- 1.5 Ra:%!l ’ \ I-Proposed concrete I{od alf ‘:% s,'
f
& constructiog joint \i Sh.0s00:27402 \ \ \ W N
- Fi ~Limit of work )
Exisping/wall. !. £ Tor ;nce m ori ﬂ‘$595§ Frood 3 NEW HAVER
s CHA rﬁ?"\ ores
"? NI
= LOCATION MAP
SCALE IN MILES
L] s $ 1o 1%
Varies
2\
RIVER SIDE T
Propaud; cogcuh I
tood woll Y =
£L308.t i ock fith w, 5 :
MW 1 Bravet sediinge, . : ‘" '+
; . i ' - 122
Existing JiFe P End of rock & ovats :
¢ro (B SRuaf water stops Tyoe 4 e arocy 2. Zovotios ‘ S
m? ot e . . 1
& Perf V.C.droin. -
-w—- ™~
in Crushed grove! . -’- '--I--- /" SPOIL AREA \
‘45”"”,‘ 2 0 [T nbarwoter stops Type s m-:- __ - \LlMIT o WORK /E ct tocotieon to be determmed j
08001 fecrth slope, xa erer. ™
::ﬂ. i 190" : SPo1L % - PN Topofearth sioge.  PROPOSED CHANNEL IMPROVEMENT in the development of frnol plons.
Exact location, to by da. rmmed —_— . - y * glearing tine.
inthe denlopmmr af 17 a.fp.rans - SCALE: 1"=60 — -ﬁ-—
\ sé; ', 60 20 " P S Existing grade.
TYPIGAL FLOOD WALL SECTION RN = :
xslo” I J muich earth slope Eortif excavation
SCALEIRS-O HICHWAY EMBANKMENT. The Connecticut Light and 3nd Power co ! | Sesd ond muich egr D8 _ et T T ecavor:
. Right ofwoy line. :
o ¢ High woter £1.311.8) dug.1955  Fiood. ) : : i | ﬁ
;—' 3 : | [l [*Ton of dike and tloadwoll £1.3:10.0 . B y P i v £
R T . = ed chonne
w —_—— Top [of roit- R.R. Brid, . .4 i !
Z 305 iR - = r_ o ridge \£1.504 | s High water £1.304.5 | proJl¢ 300
] . ; - = — — (=TOP OF |EXISTIMG WALL LEFT BARK ' “aug. 1S ood. i ? %—
z Designt woter sutfoce £1.307.0 4 [ e e e SV S N - g 1955 £ A OCH— ol iOST L P a0
w L Qe30000C.F 51 Estimoted. “DESIGN WANER SURFACE . ; L ] o . : 280
w295 | @v30,000C.£5. — . Velocity 7. £.p.5. i ;
z ] : Veloc|7y 37 p.5. : : ‘ ) ) 100 150 200
= - : | —WATER L1956, i
z = y £R SURFAGE DECI556 TYPICAL SEGTION ROCK EXGAVATION .
g — oc} excovetfon right Aonk Py OAM CREST-E1.286.8 ! o se
S | i T P .= . : || Feasu soanos 7o erzeme | NOT TO Scatk
4 280] l 1 EXiSyme RiyER sortom—" | 'F N £iba4.0 i
o - B L e i, . orm——— > Co
4400 3400 2400 100 .ZE:%% 26100 25400 24100 23100 22400 21400 20100 ISKCO 18400 00 16+00 15400 14400 13400 ! NOTES:
Note.  Stations measured along Jine of loco! protection. STATIONING  ALONG CHA4SE BRASS wdLL Erevations refer o Meen Sea Leveldatum.
ﬂO_FIL—ES_ Lozations of sporis orect will be furthur developed
HOR. | -noo
SCALE: vERT 10" for tinol plans. )
040 of rivgr starioning, is & of private
f ’ : bridge of Chose Bross Co.
IGL.., : —
! 1
-— T ” RIVER SI0E - 1207
LAND SIDE _.,-'_ W.5.for ﬂawor_;o,o o C.£5. £1.2070 130 : TR v "
3 - . A .9 :
I = S — LT L A 3 : CORPS OF ENGINEERS. U. 5. ARKY B
¥ Existing 9!00.!94 frarep x 3*Frov o1 welded OFFICE OF THE DIVISION EHCINELR
= an grovel Bedding 1c remain. o 2%2 %2 Fro] :; 3 nEm iant D
£ y srrqp i cpors Embonkment ling. ,
. /—-kpafralffl5044‘~. : ?c‘!;]?v}.ae' %fé_’g'_ HOUSATONIC RIVER FLOOD CONTROL
5 TS NATERBURY & WATERTOWN, GONN.
N e ————— [ ]
- X Ci—Crushed grovel _ ____ : —F L:f"_%r_ LOCAL PROTEGTION PROJECT
1 Exrsting spoit dike. 'n[_ : or6 "G Pert.pipe droin. by RS F GENERAL PLAN, PROFILE,B TYPIGAL SECTIONS
e |pertwe roe drain i g I : sem et NAUGATUCK RIVER GONNEGTICUT. |
Ade- | 36t0" - | TS s CaLALE S _Jan. toss
) . e WNCINEARING DY, JAPCOL ¢ £ aSkTTO0NTIION ACIRITE
S HOTE
TYPICAL EARTH DIKE SECTION SECTION THRU STOP LOG STRUCTURE : s WmsEs
SCALE: 17 5' SCALE! 150" ‘ : HG-1-1062
: SHELF I OF )

PLATE NOQ. 2,



PEAK DISCHARGE IN |, 000 C.F.S,

299 995 99 98 9 90 80 70 60 50 40 30 20 10 5 | ol 0.0§
ST 1
80 AUG6.
70 /955
60
50
N
40 \\
\ \ocx
20 ) A\, <55
\\ \\ NATURAL CONDITIONS
lo ‘\ \
9 AN
: : <
\ :
6
] \ \%\‘\b
4 \\
MODIFIED BY 3
3 THOMASTON RESERVOIR " %0 95 99 b 99.99|
\ HOUSATONIC RIVER BASIN
. NAUGATUCK RIVER WATERSHED
2 \54\ PEAK DISCHARGE
. FREQUENCY CURVES
NAUGATUCK RIVER
AT
CHASE BRASS COMPANY DAM
| CORPS OF ENGINEERS,U.S. ARMY
o 08 1 2 5 10 20 30 40 S0 60 70 0 NEW ENGLAND DIVISION
. . MASS.
% CHANCE OF OCCURRENCE JA":::::' )

PLATE NO. 3



PEAK DISCHARGE W 1,000 G.F.§.

STAGE W FEET REFERRED YO (955 FLOOD CREST

k] !
b Y .
- AN v
o N M —f =]
\\ o | [
2 L v e August 1955 "-'\‘ ey
\ E __‘/"/
N g ]
1 b 3 %
: ] E -4 //
: - 2 s v ]
, E . 4
. § L/
. DISCHARGE FREQUENCY CURVE i T/
001 005 02 OB 1 2 3 W0 20 3040506070 8 30 33 38 93 sas”és.s " 7
PERCENT GHANGE OF OGGURRENGE IN A SINGLE YEAR ) bk
-2
=24
DISCHARGE —~ RATING CURVE

¢ 8 i 15 20 25 30 3 40 45 30 55 60 £5 0 73 80 65 930 38 100 03 1O (5 120 125 130 1S

DISCHARGE IN 1000 GFS.

| BENGE A' | gangeE “B" [RANGETC' | yopm
2000 opo 200 u:|_A = 332,000 (10" + 810,000 é?r-lnu.uoa -
| : | NATURAL |74 wse] — [isen — To.0a [smsos] — [raonoas | ——
/—!955 FLOOD CREST "°,°‘..,E-,25,3.‘.' o33 pieso fisemeo] — |— [mazed — |— [sooo] sese [srma0
54000 3200 xss:v:n" _
/ ! :E:‘mmu“m oos [enizo fmsdao] — | — [oosed — | — hepoe]eigro [smses
/ J owe srmrr  J— | — Besse] — |— | — [— |= ]— | — Joume
SEPOO A Iauu 2800
HATURAL |
/ 5 ‘: \
4 48,000 u:uw \ 24
g J e 200
§ o ites NATURAL #
]
Beginoing of domoge H l\
3 32, 450 1500
i )
g ‘ \
T4L00 0 1209
*. \ 200l 120550 800 H;ﬁmn_
ool INATURAL
\ \
| \?S\ MOGIFIED ™~ ~
- B0 X T THOMASTON | " 00 | Aaor
068 T 05 [agag 4
] STAGE — DAMAGE CURVE JL° e | DAMAGE — FREQUENCY CURVE
o 4000 BROD 12 800 18,000 20,000 24000 28,000 32,000 35,000 40000 0 02 04 O 0;: 1.0 2.0 3c 40 50 KO 200 0.0 40.0 500 500 o T 800 HOUSAToulc R‘VER FLOOD CONTROL
TOTaL DAMAGE N 34,000 \I PERCENT CHANCE OF OGCURRENGE M & SNGLE YEAR ’ WATERVILLE (WATERBURY)AND WATERTOWN‘ CONN‘

j LOCAL PROTECTION PROJECT
; CURVES FOR ECONOMIC ANALYSIS

NEW ENGLAND DIVISION — BOSTON,MASS.

APRIL 1357

PLATE NO. 4




